Prediction of in vivo hepatic clearance and half-life of drug candidates in human using chimeric mice with humanized liver.
Accurate prediction of pharmacokinetics (PK) parameters in humans from animal data is difficult for various reasons, including species differences. However, chimeric mice with humanized liver (PXB mice; urokinase-type plasminogen activator/severe combined immunodeficiency mice repopulated with approximately 80% human hepatocytes) have been developed. The expression levels and metabolic activities of cytochrome P450 (P450) and non-P450 enzymes in the livers of PXB mice are similar to those in humans. In this study, we examined the predictability for human PK parameters from data obtained in PXB mice. Elimination of selected drugs involves multiple metabolic pathways mediated not only by P450 but also by non-P450 enzymes, such as UDP-glucuronosyltransferase, sulfotransferase, and aldehyde oxidase in liver. Direct comparison between in vitro intrinsic clearance (CL(int,in vitro)) in PXB mice hepatocytes and in vivo intrinsic clearance (CL(int,in vivo)) in humans, calculated based on a well stirred model, showed a moderate correlation (r² = 0.475, p = 0.009). However, when CL(int,in vivo) values in humans and PXB mice were compared similarly, there was a good correlation (r² = 0.754, p = 1.174 × 10⁻⁴). Elimination half-life (t(1/2)) after intravenous administration also showed a good correlation (r² = 0.886, p = 1.506 × 10⁻⁴) between humans and PXB mice. The rank order of CL and t(1/2) in human could be predicted at least, although it may not be possible to predict absolute values due to rather large prediction errors. Our results indicate that in vitro and in vivo experiments with PXB mice should be useful at least for semiquantitative prediction of the PK characteristics of candidate drugs in humans.